Purification and biochemical characterization of novel acidic chitinase from Paenicibacillus barengoltzii.
The novel chitinase (PbChi67) from the marine bacterium Paenicibacillus barengoltzii CAU904 was purified and biochemically characterized. PbChi67 was purified to apparent homogeneity with 10.2 fold purification and 8.0% recovery yield. The molecular mass of the enzyme was 67.0kDa by SDS-PAGE and 67.9kDa by gel filtration, respectively. PbChi67 was most active at pH 3.5 and was stable within pH 3.0-9.0. The optimal temperature of PbChi67 was 60°C and it was stable up to 55°C with a thermal denaturing half-life of 43min at 65°C. The enzyme exhibited strict substrate specificity towards colloidal chitin and glycol chitin but showed no or trace activities towards other tested substrates. The Km and Vmax values of PbChi67 for colloidal chitin and glycol chitin were 3.35mg/mL and 17.1μmol/min/mg, and 2.66mg/mL and 15.0μmol/min/mg, respectively. PbChi67 hydrolyzed colloidal chitin to yield N-acetyl chitooligosaccharides (COSs) with degree of polymerization (DP) of 2-4 at the initial hydrolysis stage, indicating that it is an endo-type chitinase. These properties make the enzyme as a good candidate for recycling of chitin materials.